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    ABSTRACT

    Objective: To describe the elements of a middle-range theory about the adaptation process in people with traumatic spinal cord injuries, based on Roy's Adaptation model. Method: A theoretical research study of an explanatory and prescriptive nature, by means of the General Method of Theory Building in Applied Disciplines and of theorization strategies using terminological components for situation-producing theories. Results: The theory was applied to individuals aged at least 18 years old undergoing an adaptation process to spinal cord injuries, in a period of three years after the trauma. Concepts and inter-relations were defined. The research presented 10 relational assertions, 9 theoretical proposals and a number of technologies that guide the Nursing Process. Conclusion: The adaptation process in people with traumatic spinal cord injuries is presented by means of coping responses that arise in the scope of physiological human responses, of self-concept, of role changes and of inter-dependence, modulated by the meaning of life, by previous experiences and by internal stances in relation to the challenges, producing effective or impaired responses.
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    What is already known:

    
      	
        The adaptation process in people with traumatic spinal cord injuries involves physiological, psychosocial, spiritual and cultural aspects.

      

    

     

    
      	
        Traumatic spinal cord injuries represent a complex and multidimensional concept. Consequently, they require multiprofessional, interdisciplinary, collaborative and patient-centered assistance.

      

    

     

    
      	
        The assistance provided during rehabilitation should transcend the success/failure dichotomy in the adaptation process, but consider each person and each moment they underwent in this process.

      

    

     

    What this articles adds:

    
      	
        This Middle-Range Theory describes and explains the adaptation process for spinal cord injuries as multidimensional, comprehensive, integrated and iterative, modulated by the meaning of life, by previous experiences and by each person's internal stance in the face of challenges.

      

    

     

    
      	
        It presents the adaptation process in people with traumatic spinal cord injuries with standardized language for the physiological coping, self-concept, role performance and inter-dependence responses.

      

    

     

    
      	
        The theory bridges a gap between large conceptual and abstract models and the real practice. It promotes the patients' leading role in the adaptation process for traumatic spinal cord injuries.

      

    

     

    INTRODUCTION

    Spinal cord injuries are a large-scale problem. It affects between 250,000 and 500,000 people every year(1,2). In 90% of the cases, it is due to traumas resulting from traffic accidents, falls and violence (including attempted suicide)(1–5). Such condition affects motricity and sensitivity immediately below the injury level, which determines greater or lower severity(3,4,6–8). Motor and functional gains take place more frequently during the first year after a spinal cord injury; however, a study indicates that they can be delayed up to the third year(3). Systemic, motor and sensibility changes generate psychological, emotional, spiritual and interpersonal consequences, especially related to feelings of powerlessness, lack of autonomy and dependence to perform tasks, also with impacts on self-care(9,10).

    Learning to live with an acquired deficiency already in the adult phase is a challenge, as it implies initiating significant changes, suffering countless losses and assigning new meanings to different aspects of being and living, requiring affected people to search new resources to adapt to a new reality permeated by limitations, difficulties and possibilities(10). In this sense, each person's leading role in coping (with the consequent psychological, emotional and social adaptation to the trauma that led to the spinal cord injury) favors their adaptation to the new condition(11).

    Various aspects related to traumatic spinal cord injuries have been researched over the years. However, such knowledge is disperse, with few correlated variables and approaches predominantly specialized and scarcely integrated. As for the Nursing discipline, it does not allow responding to the singularities of nurses' view in understanding the adaptation process, as well as to the theoretical integration and application of the Nursing process to this population group. Thus, producing theories more applicable to the practice (such as middle- and micro-range ones) is useful to explore their cumulative capacity, although without renouncing to the benefits of the evidence contributed by empirical research studies. It is essential to incorporate a description and explanation of the adaptation process, as well as to prescribe Nursing interventions that may ease this process.

    Consequently, the current study aims at describing the elements of a middle-range theory about the adaptation process in people with traumatic spinal cord injuries, based on Roy's Adaptation Model.

     

    METHOD

    Type of study

    This is a theoretical or basic study of an explanatory and prescriptive nature. The conceptualization and operationalization phases set forth in the General Method of Theory Building in Applied Disciplines (GMTBAD) by Swanson and Chermack(12) and the theorization strategies using terminological components for situation-producing theories by Brandão and Santana(13) were used to such end.

     

    Methodological procedures

    Deductive and inductive strategies were used in creating this Middle-Range Theory (MRT). The deductive phase consisted in preparing theoretical elements based on the constructs from Roy's Adaptation Model (RAM), which guide the categorization of the empirical data resulting from a scoping review (induction strategy used in the research) in a deduction and induction process. The theoretical construction process was initiated by selecting the study phenomenon, the base theory for deduction and the methods to be applied in its creation. Consequently, based on having chosen RAM, its constructs and concepts, as well as the terms from the reference taxonomies, were deducted at the conceptual level to guide the creation of the data extraction instrument for the scoping review and support the analysis and correlations in the theorization process.

    In order to map the existing knowledge about the adaptation process in people with spinal cord injuries, a scoping review was conducted according to the methodology outlined by the Joanna Briggs Institute (JBI)(14). This scoping review followed these stages: Formulating the review question; Defining the inclusion and exclusion criteria; Locating the studies through searches; Selecting the studies to be included; Data extraction; and Analysis and synthesis of the relevant studies.

    The search strategy was developed by the research team, with the help of a librarian. The databases researched were as follows: Literatura da Ciência da Saúde da América Latina e Caribe (LILACS) via the BVS Portal in Portuguese, English and Spanish, CINAHL, Cochrane Library, Embase, ERIC, MEDLINE via PUBMED, Ovid Journals JBI EBP database, SCIELO, Scopus, Web of Science and PsycINFO. The following sources of unpublished studies and Grey Literature were also researched: Open Grey, CAPES Catalogue of Theses and Dissertations, British Library EthOS, MedNar and Open Access Theses and Dissertations (OATD). No restrictions related to time, language or study type were applied. A total of 17,656 and 1,339 articles were retrieved from the scientific databases and from the Grey Literature, respectively. There were 6,841 duplicate studies, 10,699 papers were excluded after reading their titles and abstracts and 1,322 after reading the full texts. Therefore, the corpus was comprised by 133 studies included in the review. The scoping review was the starting point for the induction strategy used in the research, enabling defining the theoretical limits, selection of the concepts and correspondence between the RAM constructs and the NANDA-I taxonomy elements.

    The following stages were implemented based on the analysis of the primary studies, namely: 1- Conceptualization and correlation of the theoretical constructs from Roy's Adaptation Model, 2- Grouping of the indicators into concepts by semantics or meaning; 3- Compatibility between these concepts and the RAM constructs, such as focal, contextual and residual stimuli, adaptive modes (physiological/physical, self-concept/group identity, role/function and inter-dependence) and Nursing Process; 4- Statistical description to resent concepts considering the frequency found in the studies; 5- Establishing the theory limits by identifying focal and contextual stimuli present in the scoping review corpus; and 6- Compatibility between the empirical elements and the domains and Nursing Diagnoses from the NANDA-I 2021-2023 interface taxonomy, by identifying the diagnostic elements found in the studies.

    Few studies contained clear statements about the Nursing diagnosis or even about the identification of adaptive stimuli and modes. Therefore, the data extraction instrument was prepared including the elements described by the RAM, such as focal, contextual and residual stimuli, as well as adaptive behaviors in the physiological, self-concept, role performance and inter-dependence modes, adaptive or ineffective behaviors, positive adaptations, adaptation problems and adaptation level to life processes (integrated, compensatory and impaired). The same principle was adopted in relation to the Nursing diagnoses. After identifying the risk factors, defining characteristics, related factors, at-risk populations and associated conditions present in each of the studies, it was possible to select the human responses of the research participants.

    In the inductive phase for creating the theory, the scoping review assisted in selecting the concepts, as well as in defining the limits and theoretical scope; in turn, the RAM deduction phase enabled their organization.

     

    Ethical aspects

    The current study did not directly involve human beings; however, it is worth noting that the authors' rights were respected.

     

    RESULTS

    The theory of the adaptation process in people with traumatic spinal cord injuries aims at explaining the adaptation process and at indicating possible Nursing interventions that may promote effective coping responses. It was applied to people aged at least 18 years old undergoing an adaptation process, in a period of up to three years after a traumatic spinal cord injury caused by a traffic accident, a fall or violence with firearms that may have affected any spine segment, characterizing paraplegia or tetraplegia, classified as ASIA A, B, C or D. the assumptions are understood as preconceived beliefs, stated as true and accepted without any need to verify them by means of an empirical test(15). The following MRT assumptions can be mentioned: the individual is the protagonist of their own story; the individual and the environment are in constant interaction via disturbance and accommodation waves, in a continuum of the adaptation process; the adaptation process in people with traumatic spinal cord injuries is multidimensional, interactive and integrated. Their responses take place simultaneously in the physiological, psychological, social, cultural and spiritual dimension, and Nursing professionals assist them in their adaptation process by implementing an individualized Nursing Process.

     

    Theoretical conceptualization

    In the theoretical conceptualization phase, the concepts were defined and organized in order to establish laws governing the interaction among them(12). The concepts were organized into categories comprised by the core concepts, the modulating ones, and those intrinsic to the physiological, self-concept, inter-dependence and role change human responses. They refer to way in which “individuals, families and communities respond to life processes or to health problems and to their proactive efforts to improve health and avoid these problems”(16). The effective and impaired coping responses were also grouped. Each concept was structured in terms of the Nursing diagnoses from NANDA-I and from the Systematized Nomenclature of Medicine — Clinical Terms (SNOMED CT) interface taxonomy. Such structuring is not the object of the current paper; however, Chart 1 shows its correspondence and an example of the theoretical structure of one of the intrinsic concepts of the physiological human responses.

     

    Chart 1 - Correspondence between MRT, RAM and Nursing Diagnoses/interventions. Rio de Janeiro, RJ, Brazil, 2026
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    Source: prepared by the author, 2026.

     

    The core concepts are those that ground how the theory is understood, namely: Adaptation process in people with traumatic spinal cord injuries; and Coping responses. The first one is defined as the systemic and continuous process of coping responses to a traumatic event that results in a spinal cord injury, and is expressed through behaviors that alter the physiological, psychological, emotional, social, cultural and spiritual balance in an attempt to achieve integrity in the person. Coping responses are human responses and other conditions linked to health that are triggered when a person suffers a spinal cord injury and are usually manifested in physiological, self-concept, inter-dependence and role change categories.

    The intrinsic concepts to the physiological human responses are those inherent to the human responses related to functioning of the body systems; the self-concept ones are those inherent to the feelings and beliefs a person has about themselves; those related to role changes are those inherent to the social behaviors, activities and responsibilities expected from a person in each of the functions attributed to them in each of the spaces they are in; and those of the inter-dependence relations are those inherent to the close interpersonal relationships aimed at furnishing for love, affection, respect and care needs.

    These responses are influenced by modulating concepts that may favor effective or impaired coping responses. The set of this systematic process is non-linear; it results in what is herein conceptualized as adaptation process. There is an iterative relationship between the core concepts of the theory and the modulating ones. Likewise, the modulating concepts also exert an influence on the selection and production of coping answers that provide feedback to the adaptation process in people with spinal cord injuries.

    Figure 1 illustrates the core theoretical sense. The base image is the very autonomy of the spinal cord and its physiology represents the relationship between the conceptual categories established. The adaptation process of people with traumatic spinal cord injuries is in the center. The vessels that supply blood to the spinal cord in its entire extension represent the modulating concepts. The categories of human responses (self-concept, physiological, interdependence and roles) are represented by the meninges that closely and inter-relatedly surround the adaptation process. The sensibility and motor neurons represent the interaction between the person and the environment. This interaction generates effective or impaired responses.

     

    Figure 1 - Graphical representation of the adaptation process in people with traumatic spinal cord injuries. Rio de Janeiro, RJ, Brazil, 2026
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    Source: prepared by the authors with the aid of generative artificial intelligence, 2026.

     

    Relational assertions are statements that show the existence of relationships between concepts. The relational assertions of the theory(17) are as follows:

    1. The adaptation process in people with traumatic spinal cord injuries is characterized by coping responses that are modulated by the meaning of life, by previous experiences, by internal stances in relation to the challenges in a recursive way and by an environment marked by social and community inclusion.

    2. The coping responses encompass physiological human responses, self-concept responses, role change responses and those inherent to inter-dependence relations.

    3. The physiological human responses are as follows: autonomic dysreflexia; orthostatic hypotension; neurogenic bladder; neurogenic bowel; pain; pressure injury; autonomous spatial mobility; physical activity; and self-care.

    4. The self-concept human responses are as follows: self-consistency; self-efficacy; self-esteem; resilience; spirituality; hope; anxiety; hopelessness; powerlessness; chronic grief; and spiritual distress.

    5. The human responses related to role changes include the following: role conflicts; role performance; ineffective occupational role performance; social and community inclusion; recreation activities; interrupted family processes; sexuality; role changes; and participation in groups.

    6. The human responses inherent to inter-dependence relations are as follows: affective adaptation; autonomy; significant relationships; support systems; reverse support; separation anxiety risk.

    7. Pain impairs autonomous spatial mobility, practicing physical activity, self-care, self-consistency, self-efficacy, self-esteem, autonomy, role performance and participation in groups and in recreation activities.

    8. Autonomous spatial mobility includes impaired physical mobility, but it expands its limits by establishing close relationships with autonomy, self-efficacy, self-esteem and hope.

    9. Vindications for social and community inclusion should be present in the agendas, as they are associated with deeper engagement in effective coping responses.

    10. Nurses are the professionals in charge of promoting the adaptation process in people with traumatic spinal cord injuries, following a care plan that encompasses its multidimensionality, interactivity and integrality characteristics.

     

    Theoretical operationalization

    The proposals identify the results expected, given the structure of the set of concepts, getting the theory closer to the empirical reality in an attempt to clarify the more concrete relationships among the concepts in the theory scope(12). The theoretical proposals set forth by the MRT of the adaptive process in people with spinal cord injuries(17) are as follows:

    1. If the person reasserts their life purpose and leading role, there are more adaptation chances.

    2. If the person has positive previous experiences regarding social accessibility and inclusion for people with disabilities, they are more likely to produce effective coping responses.

    3. If the person's internal stance in relation to the challenges is proactive and focuses on the problem, there are effective responses to the adaptation process.

    4. If the person's internal stance in relation to the challenges is focused on emotions and negative feelings, there are barriers for the adaptation process to de developed.

    5. Pain can generate impaired coping responses such as feelings of powerlessness, chronic grief, ineffective occupational role performance and separation anxiety risk.

    6. The greater a person's freedom to act according to their will independently and autonomously beyond the physical function, the higher their participation in self-care, in practicing physical activity, in group and recreation activities, in social role performance, in creating and preserving healthy and significant relationships and in social and community integration.

    7. When related to effective coping responses, resilience, hope or spirituality can increase self-efficacy, self-esteem and self-consistency.

    8. Negative feelings in relation to trauma can generate impaired coping responses such as self-care deficits, anxiety, hopelessness, feelings or powerlessness, chronic grief, spiritual distress and role conflicts.

    9. Prolonged hospitalization and rehabilitation times contribute to interrupted family process, to role changes, to feelings of powerlessness and to separation anxiety.

     

    DISCUSSION

    The MRT for the adaptation process in people with traumatic spinal cord injuries has Callista Roy's Adaptation Theoretical Model as a starting point. This choice is justified because it falls within the interactive-integrative paradigm; in other words, it is close to the Post-Positivist school of science, in addition to having a multidimensional and contextual world view in which both objectivity and subjectivity are desirable(15). This world view is in line with the necessary perspective to contemplate the phenomenon of the adaptation process of a given person to the abrupt consequences of a high-energy trauma that led to a spinal cord injury. In this sense, the core concepts of the theory, the adaptation process and the coping responses are fundamental to understand the phenomenon. It is necessary to understand these physiological and self-concept responses, as well as those related to social roles and to inter-dependence relations, to allow multidimensional, comprehensive and integrating assessments.

    In an attempt to do that, the intrinsic concepts to the physiological responses not only contemplate cell changes but also systemic alterations that can be assessed and subjected to autonomous and/or collaborative Nursing interventions. From this physiological and systemic perspective, it is possible to find lack of sensitivity and motricity below the injury level and, depending on this level, respiratory, cardiac, sexual, urinary and bowel dysfunctions, in addition to ineffective thermal regulation and various metabolic disorders, including those related to insulin secretion(6,7,18,19). Some of the problems resulting from immobilization are spasticity, pressure injuries, pain, ineffective airway clearance, heterotopic ossification, osteoporosis and autonomic dysreflexia(6,7,18–20). These systemic, motor and sensibility alterations generate psychological, emotional, spiritual and interpersonal consequences. Motor limitations and dependence to perform tasks (including self-care) lead to a feeling of powerlessness, to a sensation of having lost autonomy and to anxiety related to functional gain expectations. This is how the self-concept human responses are configured.

    In opposition to negative impacts, Positive Psychology emphasizes that psychological adaptation to chronic diseases and to disabilities involves the ability and resources to deal with adversities, crises, traumas and stressful events. This includes self-motivation to actively pursue and implement life objectives, motivation to grow in the personal and interpersonal domains, finding a purpose, meaning and benefits after adversity and showing competency, dexterity, autonomy and commitment(21,22). Self-efficacy is related to a person's perception about their own ability to perform and action and, consequently, to achieve the expected rehabilitation result(23). This cognitive process exerts an influence on human motivation, actions and behaviors adopted by the person(24). To the same extent, resilience, religiousness and spirituality (as well as the global meaning a person attributes to their life) modulate their coping strategies in the face of a spinal cord injury.

    In the scope of the human responses related to changes in the social roles performed, there is a significant contribution of leisure(25), recreational and occupational activities, preferably those that generate income(26). These activities exert a positive impact on the adaptation process. However, employability among people in wheelchairs is lower than in those that can walk(26). Sexual dysfunctions are a physiological human response, but it also affects self-concept responses related to roles, and even those of inter-dependence(27). Such concept exemplifies the complexity of the phenomenon, which although described by means of fragmented human responses, requires nurses and multidisciplinary teams to overcome the strictly biomedical discourse, implementing multidimensional, comprehensive and integrated assessments and interventions(28). In this sense, it is indispensable to assess the support networks for rehabilitation and social/community reinsertion of people with traumatic spinal cord injuries by means of the inter-dependence human responses. The caregivers, family members, spouses and friends of people with spinal cord injuries are fundamental for the patients to adhere to rehabilitation care(29,30).

    The advances in assistive technologies (as well as using exoskeletons(31), lower limb robots(32) and even Artificial intelligence(33–35) for treatments, rehabilitation and social/community reinsertion) present an increasing trend, contributing significant benefits to the adaptation process in people with traumatic spinal cord injuries. However, the cost is very high and is only affordable for the wealthier population or for those living in developed countries. Efforts for them to be more affordable should be made by the entire population.

    The MRT integrative approach to the adaptation process in people with traumatic spinal cord injuries allows the individual affected to play the leading role in such process which, in addition to the biological and functional gain limits) encompasses self-concept, self-image, returning to the job market, participation in groups and in recreation activities and seeking social and community inclusion, among others. Such correlations evidence the intertwined network woven in creating this theory and which explains the alliance between the Nursing art and science, especially for presenting important aspects regarding its application in the practice by means of elements that are part of the Nursing Process.

    However, this study does present limitations. The empirical induction process was implemented by means of a scoping review with data produced by other research studies as substrate, that is to say, secondary data. This yielded the benefit of all continents being represented in the contribution to the theoretical construction, but also the possibility of bias in selecting these concepts. This is because they can be more researched topics for raising greater interest among researchers or for enjoying more funding.

     

    CONCLUSION

    This middle-range theory enables understanding the adaptation process in people with traumatic spinal cord injuries and its application in nurses' clinical practice, considering that it offers a theoretical framework based on standardized taxonomies. It presents a pictorial scheme including its concepts and inter-relations.

    The adaptation process in people with traumatic spinal cord injuries is complex and multidimensional; in addition, it requires nurses to analyze the phenomenon and implement interventions guided by the interactive-integrative paradigm, respecting each person's individuality and specificities. Such perspective allows understanding that this disciplinary knowledge corpus equips nurses in applying the Nursing Process in their clinical practice, aligning theory and practice with the objective of assisting people with traumatic spinal cord injuries in their adaptation process, integrating the biological, existential, social, cultural and political dimensions.

     

    *Article extracted from the PhD Thesis entitled “A middle-range theory about the adaptation process in people with traumatic spinal cord injuries, based on Roy's Adaptation Model”, presented in 2022 at the Graduate Nursing Program of the Federal University of Rio de Janeiro, Rio de Janeiro, RJ, Brazil.
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